In view of the LHC upgrade phases towards HL-LHC, the ATLAS experiment plans to upgrade the Inner Detector with an all-silicon system. The n-in-p silicon technology is a promising candidate for the pixel upgrade thanks to its radiation hardness and cost effectiveness, that allow for enlarging the area instrumented with pixel detectors. We report on the development of novel n-in-p edgeless planar pixel sensors fabricated at FBK (Trento, Italy), making use of the active edge concept for the reduction of the dead area at the periphery of the device. After discussing the sensor technology and fabrication process, we present device simulations (pre-and post-irradiation) performed for different sensor configurations. First preliminary results obtained with the test-structures of the production are shown.
Introduction
Luminosity LHC (HL-LHC) [1] . By then the AT-6 LAS collaboration will be equipped with a com- of about 10 16 1 MeV n eq /cm 2 for an integrated lu-10 minosity of 3000 fb −1 (∼ 10 years of operation).
11
These harsh conditions demand radiation-hard de-
12
vices and a finely segmented detector to cope with 13 the expected high occupancy.
14
The new pixel sensors will need to have high geo- the geometric inefficiency to be less than 2.5% [2] .
18 * corresponding author Email address: marco.bomben@lpnhe.in2p3.fr (M. Bomben) In conventional sensor designs there is a relatively wafer-bonded to a 500 µm thick silicon substrate.
66
Both homogeneous ("p-spray") and patterned ("p- tions.
147
The defects at the edge have been modeled interface are also included in the simulation, as de-166 scribed in [13] .
167
The structure shown in Figure 1 Simulation results From Figure 2 it can be seen that before irra- The laser is entering the detector either in the pixel region ("Pixel") or in the un-instrumented region ("Edge region"). The sensor has no GRs, and a 100 µm distance between edge and pixel.
At a fluence φ = 10 15 n eq /cm 2 more than 50 % the device boundary, the "active edge" technology.
299
Simulation studies show the effectiveness of this 300 technique in reducing the dead area, even after sim-301 ulated fluences comparable to those expected at the 302 end of the HL-LHC phase for the external layers.
303
The first, preliminary measurements on real sen- 
